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Electrospinning fabrication, characterization and
magnetic properties of Co,sNiysFe,O4 nanofibers
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Abstract: Co,sNisFe,O, nanofibers with diameter of 150400 nm were fabricated by sol-gel method combined with
electrospinning technology. The as-prepared fiber samples were characterized by means of TG-DTA, XRD, FTIR,
FESEM, TEM and VSM techniques. The results show that the pure resultant products with spinel structure are basically
formed after calcining the precursor fibers at 450 °C for 2 h. With the increase of the calcination temperature, the fiber
diameters decrease and the mean size (D) of CogsNig sFe,O4 grains within the fibers gradually increase. As a result, the
fiber surface morphology gradually transforms from a porous structure to a necklace-like structure. The saturation
magnetizations (M) of the obtained CoysNijsFe,O4 nanofibers monotonously increase from 35.8 A-m2/kg at 450 C to
80.2 A'm%/kg at 1 000 ‘C while the corresponding coercivities (H,) initially increase and then decrease, and reaches the
maximum value at about 550 ‘C, which indicates that the single-domain critical size of CogsNigsFe,O4 in the form of
nanofibers is around 30 nm. H, of the nanofibers varies as D"’ in a D range below the single-domain critical size, which
is in good agreement with the result predicted on the basis of the random anisotropy model. In addition, the magnetic
properties measured at low temperature (77 K) show the substantial enhancements in both coercivity and remanent
magnetization and a relatively obvious reduction in saturation magnetization compared to the corresponding
room-temperature values.
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calcination temperatures
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Table 1 Average crystallite size (D) and magnetic parameters
(H, and M) of prepared CogsNijsFe,O4 nanofibers calcined at

different temperatures

Temperature/ D/ H/ M/
C nm (kAm ™" (Am>kg "
450 1.7 38.7 35.8
500 20.8 62.3 51.4
550 28.0 72.1 64.5
600 33.2 68.6 69.4
700 42.6 59.8 73.8
800 63.3 46.5 77.4
1 000 >100 29.6 80.2
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Fig.4 SEM images and EDS spectrum of as-prepared fiber samples: (a) Precursor fiber; (b) 450 ‘C; (¢) 600 C; (d) 800 C;
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